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[57] 



ABSTRACT 



An image contour enhancing apparatus capable of mini- 
mizing excessive enhancement of the image contour in 
an image area where both a horizontal contour enhanc- 
ing signal and a vertical contour enhancing signal are 
generated in overlapping relation. In the image contour 
enhancing apparatus, an image contour enhancing sig- 
nal produced by deriving a horizontal contour enhanc- 
ing signal from a video input signal by a high-pass filter, 
deriving a vertical contour enhancing signal from the 
video input signal by another high-pass filter and by 
adding these contour enhancing signals is added by an 
adder to the video input signal to improve the sharpness 
of the image contour, and circuits are provided for 
making variable the signal level of the image contour 
enhancing signal in the image area where both the hori- 
zontal and vertical contour enhancing signals are gener- 
ated in overlapping relation. 

2 Claims, 5 Drawing Sheets 
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video signal thereby improving the sharpness of the 

IMAGE CONTOUR ENHANCING APPARATUS edge part of the image. 

WHICH LIMITS ENHANCEMENT WHERE However, in the prior art apparatus described above, 

SIGNAL COMPONENTS FOR CONTOUR any especial processing was not made for the image area 

ENHANCEMENT IN BOTH HORIZONTAL AND 5 where both the horizontal and vertical contour enhanc- 

VERHCAL DIRECTIONS ARE GENERATED IN ing signal components are generated in overlapping 

OVERLAPPING RELATIONSHIP relation. 

Thus, in the area designated by the numeral 201 in 

BACKGROUND OF THE INVENTION FIG. 2, where the contour enhancing signal compo- 

1 Field of the Invention 10 nents m norizontal ^ vertical directions are 

This invention relates to an image contour enhancing * cne r f ted m overlapping relation, the value of hori- 

apparatus for use for signal processing in, for example! c f ont ° ur enhancement <*H in FIG 8) and the 

a video camera value of vertical contour enhancement (AV in FIG. 8) 

2. Description of the Related Art „ ^directly added to provide the total value of contour 

In an imaging apparatus, such as, a video camera, a 15 «*«<~t ^ n ^/ H +^ as indicated by the 

horizontal contour enhancing signal component and a ™* m f 10 ' 8 ^ * * C appara " 

vertical contour enhancing signal component are de- ***** sucha P" blem ^ wh f? ?* f n * 

rived from a video input si|ial and these Signal compo- agnal havmg the coefficient of contour 

nents are added to the video input signal lo as to £ ^ enhancement given by such a value is added to the 

hance the image contour thereof enhancing the sharp- 20 ^ mi f °J ^ ™£ tCnd$ t0 * 

ness of the edfe part of the image. ^ «^ to ^ extent t^t the viewer of 

FIG. 7 shows the structure of such a prior art image the ^f r ^ UCed ^ ^ Z^ 1 he 15 ™™ e * e 

_ , . . * " . V V/A "r**r reproduced image whose edge part is very unnaturally 

contour enhancing apparatus. Referring to FIG. 7, in ^ f the visual aspect, 

response to a video signal J supplied as an input to the 25 & & ^ 

apparatus, a horizontal contour enhancing signal gener- SUMMARY OF THE INVENTION 

7 °Af »~ With a view to solve the aforementioned problem of 

the contour of the m^ ^ rior ^ ^ it u ^ object of £ e t 

a vertical contour enhancmg signal generator circuit mvention t0 provide a video signal contour enhancing 
702 generates an output signal for enhancing the con- 30 apparatus constructed so as to>event excessive en- 
tour of the image in the vertical direction. The output ^^nt of the contour of an image in an area where 
signal from the horizontal contour enhancing signal ^e signal components for enhancing the contour in 
generator circuit 701 and that from the vertical contour ^th the horizontal and vertical directions are gener- 
enhancing signal generator circuit 702 are added man ate d in overlapping relation. 

adder circuit 703. A delay circuit 705 compensates the 35 According to the present invention which attains the 

delay time of the video input signal J supplied to the above object> there is provided a video signal contour 

apparatus The output signal of the adder circuit 703 enhancing apparatus including a horizontal high-pass 

and that of the delay circuit 705 are added or composed mtCT for deriving from a video input signal a signal for 

in another adder circuit 704, and the resultant contour enhancing the image contour in the horizontal direc- 

enhanced video signal is outputted from the adder cir- 40 ^on, a vertica] high-pass filter for deriving from the 

cuit704. vidco mput signal a signal f or enhancing the image 

The operation of the prior art image contour enhanc- contour in the vertical direction, means for producing 

™ g * P ^^ J*^ now d^bed by reference to an image contour enhancing signal on the basis of the 

FIGS. 2 and 8. FIG. 2 schematically shows an image horizontal arid vertical contour enhancing signals, 

mput to the image contour enhancing apparatus. The 45 mcan s for adding the image contour enhancing signal to 

symbol (J) in FIG. 8 shows the waveform of the video the video input signal to improve the sharpness of the 

signal J when the image is scanned over periods tO, tl, contour of the image, and means for making variable 

t2 and t3 in FIG. 2, and the symbols (K), (L), (M) and the signal level of the image contour enhancing signal in 

(N) in FIG. 8 show the signal waveforms appearing the image area where both the horizontal and vertical 

from the circuits 701, 702, 703 and 704 respectively in 50 contour enhancing signals are generated in overlapping 

FIG. 7 in response to the supply of the video signal J as relation. 

the input to the apparatus. Further, according to another aspect of the present 
Referring to FIG. 7, in response to the supply of the invention, there is provided a contour enhancing appa- 
input signal J to the apparatus, the horizontal contour ratus of the above character, wherein means are pro- 
enhancing signal generator circuit 701 generates the 55 vided for detecting the polarity of each of the horizon- 
output signal K for enhancing the contour in the hori- tal and vertical contour enhancing signals in the image 
zontal direction, while the vertical contour enhancing area where both the contour enhancing signals are gen- 
signal generator circuit 702 generates the output signal crated, calculating a coefficient for making variable the 
L for enhancing the contour in the vertical direction. amplitude of the image contour enhancing signal when 
The horizontal contour enhancing signal K and the 60 the horizontal and vertical contour enhancing signals 
vertical contour enhancing signal L are added or com- have the same polarity, and using the coefficient for 
posed in the adder circuit 703 to provide the image making variable the signal level of the image contour 
contour enhancing signal M, and finally the resultant enhancing signal. 

contour enhanced video signal N appears from the Further, according to still another aspect of the pres- 
adder circuit 704. 65 ent invention, there is provided a contour enhancing 
In the prior art apparatus based on the principle de- apparatus of the above character, wherein the horizon- 
scribed above, high frequency components of a video . tal and vertical contour enhancing signals are added to 
input signal are extracted and then superposed on the produce the image contour enhancing signal and 
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wherein means are provided for detecting the polarity tion. Referring to FIG. 1, a video input signal A is 

of each of the horizontal and vertical contour enhanc- supplied to a horizontal contour enhancing signal gen- 

ing signals in the image area where the contour enhanc- erator circuit 101, a vertical contour enhancing signal 

ing signals are generated, and, when the horizontal and generator circuit 102 and a delay circuit 110 in the appa- 

yertical contour enhancing signals have the same polar- 5 ratus. The horizontal contour enhancing signal genera- 

ity, selecting the horizontal contour enhancing signal or tor circuit 101, the vertical contour enhancing signal 

the vertical contour enhancing signal having a larger generator circuit 102 and an adder circuit 103 have the 

amplitude in the signal level than the other as the image same structures as those of the circuits 701, 702 and 703 

contour enhancing signal. respectively in the prior art apparatus described already 

Therefore, the contour enhancing apparatus of the 10 by reference to FIG, 7. Level detector circuits 104 and 

present invention has the function of detecting the area 105 detect whether the polarity of the horizontal con- 

of the image where both the horizontal and vertical tour enhancing signal generated from the generator 

contour enhancing signals are simultaneously generated circuit 101 and that of the vertical contour enhancing 

in overlapping relation and making variable the level of signal generated from the generator circuit 102 are zero 

the image contour enhancing signal in the image area 15 or positive or negative. A compensation coefficient 

where the horizontal and vertical contour enhancing calculator circuit 106 calculates a compensation coefri- 

signals are generated in the overlapping relation. dent according to the combination of the polarities of 

That is, after the polarities of the horizontal and verti- the outputs from the level detector circuits 104 and 105. 
cal contour enhancing signals generated in the image In an image contour enhancement processing circuit 
area in the overlapping relation are detected, a suitable 20 107, the output of a delay circuit 109 connected to the 
coefficient required for contour compensation is calcu- adder circuit 103 is multiplied by the compensation 
lated according to the combination of the polarities of coefficient calculated by the compensation coefficient 
these signals, and the image contour enhancing signal calculator circuit 106. In an adder circuit 108, the out- 
corresponding to that image area is suitably processed put signal of the image contour enhancement processing 
on the basis of the calculated coefficient for contour 25 circuit 107 is added to the output signal of the delay 
compensation. circuit 110 to which the video input signal A is supplied, 

Also, when the result of the detection of the polarities so that the resultant output signal F of the apparatus 

of the horizontal and vertical contour enhancing signals appears from the adder circuit 108. The delay circuit 

proves that their polarities are the same, the horizontal 109 acts to compensate the delay time of the video 

or vertical contour enhancing signal having a larger 30 signal A passed through the level detectors 104 and 105 

amplitude in the signal level than the other is outputted and the compensation coefficient calculator 106. The 

as the image contour enhancing signal. image contour enhancement processing circuit 107 gen- 

BRIEF DESCRIPTION OF THE DRAWINGS erateS and su PP Hes * c contour enhancing signal 

E to the adder circuit 108, and this signal E is delayed 

FIG. 1 is a schematic block diagram showing the 35 relative to the video input signal A. The delay circuit 

structure of an embodiment of the image contour en- 110 acts to match the phase of the signal E with that of 

hancing apparatus according to the present invention. the signal A. 

FIG. 2 shows an input image used for illustrating the The operation of the first embodiment will now be 

operation of a prior art apparatus and that of preferred described by reference to FIGS. 2, 3 and 6. The symbols 

embodiments of the present invention. 40 (A) to (F) in FIG. 6 designate the waveforms of the 

FIG. 3 is a table showing the value of a coefficient for signals A to F respectively in the apparatus when the 

contour compensation relative to the combination of video signal of the image shown in FIG. 2 is supplied as 

the polarities of the horizontal and vertical contour an input to the apparatus shown in FIG. L FIG. 3 is a 

enhancing signals in the first embodiment of the present table showing the combination of the polarities of the 

invention. 45 horizontal and vertical contour enhancing signals de- 

FIG. 4 is a schematic block diagram showing the tected by and supplied from the level detector circuits 

structure of a second embodiment of the image contour 104 and 105 and showing the corresponding value of the 

enhancing apparatus according to the present invention. output compensation coefficient a. 

FIG. 5 is a table showing the circuits one of which is The operation of the illustrated embodiment of the 

selected according to the combination of the polarities 50 present invention is similar to that of the prior art appa- 

of the horizontal and vertical contour enhancing signals ratus shown in FIG. 7 in the range where the horizontal 

m the second embodiment shown in FIG. 4. contour enhancing signal B and the vertical contour 

FIG. 6 shows waveforms of various signals appearing enhancing signal C derived from the video input signal 

in the first and second embodiments shown in FIGS. 1 A are added or synthesized in the adder circuit 103 to 

^ res P? ctivel y- 55 obtain the signal D for enhancing the contour in both 

FIG. 7 is a schematic block diagram showing the the horizontal and vertical directions. In the image area 

structure of a prior art image contour enhancing appa- designated by the numeral 201 in FIG. 2, the image 

rat _^- contour enhancing signal D having a signal level 

FIG. 8 shows waveforms of various signals appearing AH+AV as indicated by the numeral 601 in FIG. 6 is 

in the prior art apparatus shown in FIG. 7. 60 similarly generated. 

DESCRIPTION OF THE PREFERRED ^ l< T Vel detector circuits 104 and 105 receiving the 

EMBODIMENTS output signals from the horizontal and vertical contour 

enhancing signal generator circuits 101 and 102 respec- 

A first embodiment of the image contour enhancing tively detect whether the polarity of the horizontal and 

apparatus according to the present invention will now 65 vertical contour enhancing signals B and C is positive 

be described by reference to FIGS. 1 to 3 and FIG, 6. zero or negative, and their output signals are supplied to 

FIG. 1 is a schematic block diagram showing the the compensation coefficient calculator circuit 106. The 

structure of the first embodiment of the present inven- compensation coefficient calculator circuit 106 calcu- 
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lates the compensation coefficient according to the resultant contour enhanced video signal as its output 

combination of the polarities of the horizontal and verti- signal. 

cal contour enhancing signals, and the corresponding The operation of the second embodiment will now be 

output signal is supplied to the contour enhancement described. The symbols (G) to (I) in FIG. 6 designate 

processing circuit 107. 5 the waveforms of the output signal G of the NAM 

When the compensation coefficient is set to have circuit 406, the output signal H of the selector circuit 

values as shown in the table of FIG. 3, the value of the 407 and the output signal I of the adder circuit 408 

compensation coefficient is k at the position designated respectively when the video signal corresponding to the 

by the numeral 201 in FIG. 2, that is, in the image area image shown in FIG. 2 and having the waveform A 

where both the horizontal and vertical contour enhanc- 10 shown in FIG. 6 is inputted to the apparatus. FIG. 5 is 

ing signals are generated in overlapping relation as 3 table showing the practical combination of the polari- = 

indicated by the numeral 601 in FIG. 6. The value of the nes °f tne horizontal and vertical contour enhancing 

compensation coefficient calculated in the compensa- signals B and C detected by the level detector circuits 

tion coefficient calculator circuit 106 is multiplied in the **** ^ 405 311(1 showing also the circuits to be selected 

contour enhancement processing circuit 107 by the 15 according to the signal polarity combination, 

signal level, AH + A V, of the image contour enhancing ^ e operation of the second embodiment is similar to 

signal D, and the compensated image contour enhanc- tnat °^ thc P 1 * 01 " 3x1 apparatus in the range in which, 

ing signal E has now the signal level of (AH+ AV)/2. when the video ^S^l A is supplied as an input to the 

In the adder circuit 108, the video input signal A apparatus, the output signals B and C of the horizontal 

whose phase is matched in the delay circuit 110 with 20 and vertical contour enhancmg signal generator circuits 

that of the output signal E of the contour enhancement 401 m ? 402 m added to obtain ^ ima 8 e contour 

processing circuit 107 is added to or composed with the enhancing signal D. Also, the operation for detecting 

output signal E of the contour enhancement processing P olarities b y the level detectors circuits 404 

circuit 107 to provide the video signal F where the 405 * similar t0 that m the first embodiment. From 

effect of the horizontal and vertical contour enhancing 25 ^ out P ut a « nab B ««* C of the horizontal and vertical 

signals generated in the overlapping relation is compen- ^" t0 f e JJ^ cmg sw* 1 generator circuits 401 and 

sated 402, the NAM circuit 406 selects one of the output 

It will be seen from the above description of the first l^ ha ™ s a amplitude in the signal level than 

embodiment of the present invention that, when the * e G ^er^d supphes its output signal G to the selector 

horizontal and vertical contour enhancing signals have C ^S? t u. * + w u~ a a i * 

the same polarity, the compensation coefficient having ^ t f"^ J?*, id ?f r CirCmt W r ^2 vm f 

the value smaller than 1 is calculated to lower the signal JS 2*" T***?? ^*J^S" t ? 

level of the image contour enhancing signal. Therefore, £ ? 

~ i *v ♦ ? A * only when the horizontal and vertical contour enhanc- 

the signal level in the image area where both the hon- ^ x> ^ x. *t. t v_ 

t^^TIZa _i. • • , *\ 35 m B signals B and C have the same polarity, as shown m 

zontaJ and vertical contour enhancing signals generated -err* c t a , , J . . 

i , ^_ ' 6 FIG. 5. In any other cases, the selector circuit 407 se- 

^hST* r S!° n « * ""f^, 50 **** lects the output signalFotthe adder circuit 403.Hius, 

S^oi^?^ ^ d «^™turally glar- m ^ fa^^ shown in FIG. 2 where the horil 

mg edge part of the reproduced image in the area where zontal ^ vertical contour enhancing signals B and C 

^r 20 *^ T ^ contour enhancmg signals « have ^ ^ lafit one of ^ ^ verti . 

1 ^ fT*^ ' • • °° nt0XlT enhancing signals having the larger ampli- 

^^^"T ' m ^°c tude m *c signal level than the other is outputted from 

now be described by reference to FIG. 2 and FIGS. 4 to the selector circuit 407. 

6 *cTi- >• • * • « > . . , In the adder circuit 408, the output signal of the delay 

- ^ hema j lc ^ Jhowmg the 45 circuit 411 ^ the out ut si d H of the cir . 

structure of the second embodiment of the present in- cuit 407 3^ to produce ^ contour enhanced 

vention. In hlG. 4, a horizontal contour enhancmg video signal I 

signal generator circuit 401, a vertical contour enhanc- It wi il be seen from the above description of the 
ing signal generator circuit 402, an adder circuit 403, second embodiment of the present invention that the 
level detector circuits 404 ana" 405, an adder circuit 408 50 polarities of the horizontal and vertical contour enhanc- 
ed a delay circuit 411 have the same structures as those ing signals are detected, and only when these signals 
of the corresponding circuits 101 to 105, 108 and 110 have the same polarity, one of them having a larger 
respectively in the first embodiment shown in FIG. 1. amplitude in the signal level than the other is selected to 
In FIG. 4, an NAM circuit 406 connected through be the image contour enhancing signal. Therefore, ex- 
delay circuits 409 and 410 to the horizontal contour 55 cessive enhancement of the signal level in the image 
enhancmg signal generator circuit 401 and the vertical area where both the horizontal and vertical contour 
contour enhancmg signal generator circuit 402 respec- enhancing signals are generated in overlapping relation 
uvely acts to select one of the generator output signals can be suppressed, so that the viewer of the reproduced 
having a larger amplitude in the signal level than the image can be freed from the sense of viewing a very 
other, and such an output signal appears from the NAM 60 unnaturally glaring edge part of the image resulting 
circuit 406. A selector circuit 407 receives the output from the overlapping generation of the horizontal and 
signals of the level detector circuits 404 and 405 to vertical contour enhancing signals, 
select the generator output signal for each picture ele- It will be apparent from the foregoing description of 
ment according to the combination of the horizontal the first embodiment of the present invention that, in 
and vertical contour enhancing signals. 65 order to enhance the contour of an image displayed by 
The adder circuit 408 adds the image contour enhanc- a video signal, the polarities of the horizontal and verti- 
ing signal selected by the selector circuit 407 to a video cal contour enhancing signals derived from the video 
input signal supplied to the apparatus to generate the signal are detected. This first embodiment is advanta- 
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geous in that, because the degree of image contour 
enhancement can be controlled in the image area where 
the horizontal and vertical contour enhancing signals 
have the same polarity, the possibility of viewing a very 
unnaturally glaring edge part of the image resulting 5 
from the overlapping generation of the horizontal and 
vertical contour enhancing signals can be minimized. 

Further, it will be apparent from the foregoing de- 
scription of the second embodiment of the present in- 
vention that, in the image area where the horizontal and 10 
vertical contour enhancing signals generated to have 
the same polarity, the manner of producing the image 
contour enhancing signal is suitably modified There- 
fore, the second embodiment is similarly advantageous 
in that the possibility of viewing a very unnaturally 15 
glaring edge part of the image resulting from the over- 
lapping generation of the horizontal and vertical con- 
tour enhancing signals can be minimized. 

I claim: 

1. An image contour enhancing apparatus compris- 20 
ing: 

(a) a horizontal high-pass filter for deriving from a 
video input signal a signal for enhancing the image 
contour in the horizontal direction; 

(b) a vertical high-pass filter for deriving from the 25 
video input signal a signal for enhancing the image 
contour in the vertical direction; 

(c) means for producing an image contour enhancing 
signal on the basis of said horizontal and vertical 
contour enhancing signals; 30 

(d) means for adding said image contour enhancing 
signal to said video input signal to improve the 
sharpness of the contour of the image; 

(e) means for making variable the signal level of said 
image contour enhancing signal in the image area 35 
where both said horizontal and vertical contour 
enhancing signals are generated in overlapping 
relation; and 

(0 means for detecting the polarity of each of said 
horizontal and vertical contour enhancing signals 40 
in the image area where both said contour enhanc- 
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ing signals are generated, calculating a coefficient 
for making variable the amplitude of said image 
contour enhancing signal when said horizontal and 
vertical contour enhancing signals have the same 
polarity, and using said coefficient for making vari- 
able the signal level of said image contour enhanc- 
ing signal. 

2. An image contour enhancing apparatus compris- 
ing: 

(a) a horizontal high pass filter for deriving from a 
video input signal a signal for enhancing the image 
contour in the horizontal direction; 

(b) a vertical high-pass filter for deriving from the 
video input signal a signal for enhancing the image 
contour in the vertical direction; 

(c) means for producing an image contour enhancing 
signal on the basis of said horizontal and vertical 
contour enhancing signals; 

(d) means for adding said image contour enhancing 
signal to said video signal to improve the sharpness 
of the contour of the image; 

(e) means for making variable the signal level of said 
image contour enhancing signal in the image area 
where both said horizontal and vertical contour 
enhancing signals are generated in overlapping 
relation; 

wherein said means for producing adds said hori- 
zontal and vertical contour enhancing signals to 
produce said image contour enhancing signal; and 

(f) means for detecting the polarity of each of said 
horizontal and vertical contour enhancing signals 
in the image area where both said contour enhanc- 
ing signals are generated, and, when said horizontal 
and vertical contour enhancing signals have the 
same polarity, selecting said horizontal contour 
enhancing signal or said vertical contour enhanc- 
ing signal having a larger amplitude in the signal 
level than the other as said image contour enhanc- 
ing signal 
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